o 



B m n pf- /f 

PATENT OFFICE 

JAPANESE GOVERNMENT =° 



in* 

u 



m^a^^Om^'^^ ^ ^^"^ « a true copy of the foUowing application as filed 

m m ^ M E 

Date of Application: 1998^10>gi9H 

ai «l # -t 

Applicabon Number: ip^ i q ^#tlF|^|| 2 9 7 3 5 9 # 

ai IS A 

Applicant (s): ^^^^^^^^ :^jveif~ 




ffiSE#-^ ffiliE#¥ 11-3063927 



#^ 10—297359 



P004011-01 
5p^l0^10^19H 

HOIL 21/00 
14 

000153878 

**^#?±^^#: X t> ;i/ =35^ - 

002543 

21,000P3 



0® 1 
MJ|i?J« 1 



1 



ffi$E#¥ 11-3063927 



S^^L 10 — 297359 

M^]^l7>M3®v^^tl*^-^cfev^T, B&iB^^^ii> gfl:S^l^> ^-fb^^fc^ 

«#]S5^CfeV^T, mmmmirimit. Ni. Fe, Co, Pt, Cu, Au*^^ 



1 



aiSE#¥ 11-3063927 



10-297359 
[»*^9] 

^ >^ - -fe > -9- e r #^ i- ^ ^ ^ ^ 

[»*^ 1 1 1 

m^m 1 3 ] 



2 



ffitiE#¥ 11-3063927 



# ^¥ 10—297359 
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*^ag$:I^^J^TV^So X >^ U^f 0. 5 ~ 2 0 t;®^ 
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[0 0 10] 

mmz:^uy ti^^^MM A-t^o HE F Ay >f jv^ lit i^'y::^^m^Vt<Dmi^^i^ 
[0011] 

[0 0 12] 

[0 0 13] 

> ^k^^x^mmKmm^^m^Lr^m:. mmm^1^thx^^^it^m\ m^^^ 
mi>i^m^j^^-t^:iii^!WWitLx\>^^o tr^. x/N°^y^y 

>^ -e a^ff ^ T F T ||3^t- ^ = 

[0014] 

tj^:^^mi^m^^m^t^^mi^mmx^'ox. 
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[0 0 15] 

[0 0 16] 
[0 0 17] 

So 

[0 0 18] 
[0 0 19] 

±fa#II^^CJ3V^T. ttftaM^7nm». NI, Fe, Co, Pt, Cu 
[0 0 2 0] 

p,if£^f!^i^i±, Sim. Gem. m^m^mi^m m^it. si^ce ^_^(o 

<x<i) Xm^ti^4¥^nMiyV ziy'^)V^-^Am^:\ ) j&SHT'^So 

[0 0 2 1] 
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[0 0 2 2] 

*^^«^cfev^T rifs^^^^j y^y^m^'P^=^vm'?' 
. m^itmrnh^yp:^^ (tft) ^sm^*>r:r-K (tfd) ^^mvx\>^ 

[0 0 2 3] 

mm^mi^m^mimmmmijmht^^^mxumitLxu^B^^mi^m^m^^^ 

[0 0 2 4] 

Iff fHif£^#:]^C L T $6)^1^ J^^i- ^ i: . 
[0 0 2 5] 

X^i:, 
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[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 

mmi lonLxi-i.. m^mmm. mmmm. mim^mmm (s i Ny 

) , ^r=.lt^n^<DmMB^^i- 0 0^5 0 0 nm(Dm}f^MXM^^^^tli)^X 
[0 0 2 9] 

^_x(o<x<i) ■e^$ti-5#H^Si/Un>>!f;i/'7-'t7Am, ^fciirnb© 

j»MM5: 2 0-7 0 nm (f^^^lUlCli 4 0 ~ 5 0 n m) ©la^jS^HT'ffl r 
[0 0 3 0] 
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[0 0 3 1] 

:r.zx% mi lizm^^^^":^ ^mm(Dmm^£mm^mm^^. mi i (a) 
^•tmm^mmxmmLr=.mm<Dmvs^m^mi i (b) izmt. mi ixit. ^ 
^y^i-<Dmm^s-Dti^r^i)\ mm^it. '^^mizmi:^xm:^^M-t-^zt.i!}'^n 
mx$>^:iintno^x^f^\,\ loimmmm^. mmm^. i2itm^ 
lo^mm^^mmmm. s nt^~^^yh^n^. ssiti^^^y^-. 34« 
^«[3}>;i/^--e$>So xmtmm^mzm^jMif^nr^u-y^uy^mi 3. i 
4:^^e>MA-Mm$tis„ 15, 1 eitu~}^uy^mzmm^nt^mm. 

mm^±y hx$>^. ^e^fc. n- Kn^y^j^^i 3, 1 4it^~h^n. 18 

(D^^y7^-1 9-2 l;6^|gttbtVTfeU, ^tl^tt>!f- h # 2 2~2 4tCj:o 

x^mmtimmmm-t^:iti}'^x^:^, -eur, 5^-^>7^'-i 9-2 i®^ti 

^tltC{±®ffiK^ ( 1 X 1 O-^t o r r Jg;^T. ^ L < 1 X 1 O-^t o r r jet 
[0 0 3 2] 

-Pi^M^iz-r^m^^t. :^^'^y^m(DiSy^^^^ry7%-izmx^^iSy^mK 

y ^ V y 'ifmmiii!)^^mm.^nx\^^:^. 

[0 0 3 3] 

^~^yh32tLXit. t.Vny. Six (0<X<1) T^^tl^ 

tyVny^jV-^-fp/^^ 1^r^ltiyV:=iy^^^^ttSUm7t)-^hfj^^^~^>:; h 

$:^ffli-Sc m^^ti^m(DU^:^^it}^$>^m m^it. n 00) ®, 

(1 1 1 ) (110) m^) Jc^<iBi^it--5^-^'V h;bW^ Lv^o 
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[0 0 3 4] 

XA'vy ^fM®?!fXt LTA r. He, Ne, N^(^^?g'f45i^}^)^ 
[0 0 3 5] 

~0. 6Pa, 1 0 0 — 4 0 0*C, R F Ms^J 2 0 0 — 2 5 0 0 W 

, xz-^y^vy^mmiLVxitmuWii 3. 5 6MHzT'ffiij>r>tr-^>x5 
0 Q<Dmmi!)'^izmm-^t\^x\^^i)\ •:^^x'^^m^-t^o)iz£^m^ji-mmmmx 
*tl^^#^c^^$tl^v^. ±t^. RFmiJizj^^xDcmij-kmrn-t^zt^-^ 

[0 0 3 6] 

ff^^\zw.m-^tix\i^^f)K ^')y^-t^mzB.j^i:Sy. m± 

\t. mm. T>^-T^) ^mxhX7.Av^')y^'-t^i]m {bl^^^t^av^ 

[0 0 3 7] 
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[0 0 3 8] 
[0 0 3 9] 

^mm-t^o (S2 (A) ) 

[0 0 4 0] 

<^^yA-m^^m^^xmmmizmom^^mj^^. tt.itm-^^yA- 
f^'^^^^i^^^t:iiit^<^^mizm(DMm^nt^ozt^mLxv^^. 

[0 0 4 1] 

mmmi5it lt«, m^mmm. mmmm. mitm^mmm (s i 

©iiLTtt^cvDS, :/^x-^cvD^, nmmcvBm. 7.nv9^)y^m 

o 

[0 0 4 2] 

i:t-^#m^^;^^^^-^.,,^^^^^^„ ^^^^ :^.t^y^ffi0^^x^LTAr 

^ Og. He. Ne, ^^<^^m%^^m\-ltx,f:.-'miLf.\%imM%^ht^^ii^^ 
^^fe, U7N">y ^M(Z):^>.. ^^^^^ ^^CD^Ss! 

[0 0 4 3] 
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[0 0 4 4] 

^^^ifi^^j^l 5 2 $:?^^-rSc (02 (B) ) 
[0 0 4 5] 

[0 0 4 6] 
[0 0 4 7] 

[0 0 4 8] 
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[0 0 4 9] 

gl¥7-130652^>a#, #ii¥9-312260#^^Ci¥^W^CSa«$tlTV^^„ ^^it^m 
Mt^^mjnmtbXit. Fe, Co, Ni, Ru, Rh, P d , Os, Ir, 

[0 0 5 0] 
[0 0 5 1] 

mm(Dm^(Dm^M2 10, 300, 3 1 os:?^figi-§„ -om. ^mm2 1 0 

. 3 0 0, 3 1 0<D±mitmmm2 2U 321, 3 2 2T'S;btlTV^S„ (0 
2 (C) ) 

[0 0 5 2] 

^i-T, m^mRxjf^mmm^m-^xmmmi 2o^mm^^. (02 (d) > 

[0 0 5 3] 

mmmi 2otLxit. mimmm. mimmm. m^mimmm (s i 
Ny ) , mmmmm (bcb (Ky^jiy^^uf^y) mm) , 
mmm^mi^^^ztfi^x^^. mmmcDmrn^mtLximcvDm. ^^x-^ 

$:MV^, 1 0-3 0 0 nm(Dmmmmxm\'^S Z. tij^X ^ 
[0 0 5 4] 
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[0 0 5 5] 
[0 0 5 6] 

re)bT±ia'f^i§^i*t-<fc*J#^^^^^'i*^2 1 0, 3 0 0, sio^f^\,m 

#E15 1, 1 2 0$:fiJffibT, «mi>^>^:?:5(.^ (TFT) ^UOSh^yi^ 

o 

[0 0 5 7] 
[0 0 5 8] 

[ItJfeM] 

[0 0 5 9] 

-3^m^^ ^ cuo sm^ t.mm^ h v ^ y^mMo^-'Si^^^^-t^MmT f 
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[0 0 6 0] 

^-r, »«1 0 0 ^rMS-t-So ^HJfeMlCfeVNTttS'Kl 0 0 UT^tf^XS 
^ 7 3 7 ; 6 71C) 7^JC, 1 0 0_hlCTfife 

o ^mmmx'it. rmmi 1 o^lt, teos^:^^ (Og ) $:M3^;5f:^fcM 

4 or. 4^r4c?)^^ai$:^f ofeo 
[0 0 6 1] 

^^VNT% T:^l^i 1 o_hc^#f!|s]^i 5 o^7./^v ^vyifmizj:i)mMmm 

>'^°^y^M®;^/XhbTA r:i/X (:55/xti^i2 0~5 0 s c cm) S:Mv^fe„ $ e> 
{C, 7K*:**X*fel3:H e :if::^S:^iin (^ffXgl* 1 ~ 5 0 s c c m) LT4^^#:M 

[0 0 6 2] 

r^VNT% 4^^#:M1 5 0 i:5g^6!j{C2 0 nIIl®^'fbSlgJ^5^)^e,)&^»fe^Ml 5 

i^7.?'^v^^)ytfmK^^}mMmmvf:L. (02 ca) ) ^(DX5g(c^3v>T, 

. R^i^:Ml\^Xm.m^m\^. it^ (Og /Ar = 2 0~8 0%) X^-of^o 
[0 0 6 3] 

re>LT®2 (A) mmm^ ^ i^^i^x^mn^mi ^ 

o\z'^^itmm^mhx'^^n'&.mmmtt^hrj,:^-^^^^mW'mi 5 2 $:?^fi^t--s 

0 :^mmmx\%^miif^mi ^ oKMhxi^-'^-m^it^n^fc.. :i^mmmx\t 

-X%^X:r-^Z/'^\y'-'^-%^m^ (0. 4mmX;R$ 1 3 5 mm) Icif-A?^ 
^LTMItfL^o (02 (B) ) 2t:||igM'^liU--lf-^©Mlif^#i:bT, a° 
;i/:^M?^^iS[S: 3 0 H z, — /^--^ 9 6 %, I/ — -tf-x:^^;i/d{J— 

1 7 SmJ/cm^i- 1 5 0^MC$fe^Ml 5 l*^?^m$tLTVN 
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[0 0 6 4] 

[0 0 6 5] 

mM(5D?^4/^s:^-r-6?sffiM2 1 0, 3 0 0, 3 10, j^t^mmm c^coxsicj: 
i}^-hmmm(D-mii^j^^) 221, 321, 3 2 2S:j^^bfe„ 02 cc 
) ) 

[0 0 6 6] 

r^v^T% ?SttM2 1 0, 3 0 0, 3 1 0 ;g:tJfim^I^ 2 21, 321, 322^ 

MoT, ai^i^ {^(DJimz^v y^mmm<D-mt.tjt^) 1 2 0i:bTxA 

^ y >^^^JCJ; ym^b^^M?^ 1 5 0 nin©mJST'J^l^b;/t= (02 (D) ) 
[0 0 6 7] 

r^v>T% iSife^imi 2 o±izmmm i^-hmu^^mm) ^mmx^t^. 

[0 0 6 8] 

Al) , (Ta) , m (Cu) , (Nb) , /\y 2^ (Hf) 

i;;i/=i^'i7A (Zr) , (ti) , ^ni» (Cr) , (si) 

[0 0 6 9] 

r^VM?, VX^ 1 5 4, 1 5 5^fflVAT#milS:A^-->^bTy- MB^ 
$:?^fifet--5MJ^Ml 5 6, 1 5 7?:?^fifet-^o (03 (A)) 
[0 0 7 0] 

^bT, 3fs:||JfeMT'tt. >!f-hiE^5:?^fi^-r^*JI^Ml 5 6, 1 5 7lcmi(Z)|l 

mmit^im-^mhx^^'K^^^mkim (>j<-^:^s!) i 5 s, 159 $:j^^b 

feo (03 (B) ) $ bfC^T.^ 1 5 4, 1 5 5 $:|^*bfc^, m2(Z)|S@M 
^QiSSr^febTiSt^^i^S^^blll (A^UTM) 2 3 1, 3 3 1 $:?^^b, ^- hSB 
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1^3 3 0, 2 3 0S:?^^Lfco (HIS (C) ) 
[0 0 7 1] 

[0 0 7 2] 

^<D^. ^-hmms 3 0. 2 3 0 S.t>*l^@l?fbM 1 5 8 , 1 5 9, 3 3 1, 

04 (A) ) ?>^V^7:^ #?LWJ&^^^'fblll 5 8 , 1 5 9 Lfe. (04 ( 
B) ) ^ikV^-e, ^f- hiH^S 3 0, 2 3 0^ttK^^m<bM3 3 l, 2 3 1 
^hLT, tSttM'\N§S$:'ftf#-r'5>f^M#fS:fgaigJC»Lfco (04 (C) ) 

[0 0 7 3] 

J:IB^M^^iDXS{Cj;oT, l^^g^^MWIUc (n"*" 3 0 2, 3 0 

3, 2 1 3-2 1 5iiv-xM^, \^\y^ymMiitj,i). ^mm^nmm.m {ri 

~ ^mM) 3 0 4, 3 0 5, 2 1 6-2 1 9 liLDDfIJgci:^'g>o ^ U>-f 

tt^7ttt|IK6«fJcKtt^^^:t^;i/?^mM^3 0 1, 2 11, 2 12i:J&S„ (0 

5 (A) ) 

[0 0 7 4] 

rj^CV^•T:^ N 5^ ;^ ;i/MT F T x'X 1 6 0 T'^V^, ^ ~ VMM^^ 7s ^ HI, 
T, PMcO#«tt5:##-t§^M%$:?SttM3 1 0/\^;ffat--5o (0 5 (A)) 
?S'ttM3 1 OlCli^6«J{cm^®f«{C^iin-r<£>fc4?)CDVX^S:?^^LT% 

c ±fB^M^^*nx@{cj:oT, -m^m.'^mmmm (p"^ mm^) 312, 31 
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[0 0 7 5] 

^—m^^^j^\^^m^^mL. mmmizM'iifSimmint. m'f-tiE^if)^%±izm*) 
^^xmmm^mm-^-^t=.mi^. ip-^, Lm\>^mmmt)'^^mt^mmmm (sim 

S^mX 1X1 O^^—l X 1 O^'^atoms / c ) TrNM* feliPM^##-t--g> 
[0 0 7 6] 

[0 0 7 7] 

^iifell2 2 1, 3 2 1, 3 2 2 ^m^hX%^\f\ 
[0 0 7 8] 

?^VAT\ 1 6 0 s:i^5feb7^o -eLT, m 1 (DMmmmmi 1 1 ^^mL 

^MSBi^3 4 1—3 4 3, 2 4 0, 2 4 1 „ «^{C7K^^b^a (tK^ 

#H^, 3 5 or, 2^^) $:fT^e)= (EI 5 (B) ) 
[0 0 7 9] 

[0 0 8 0] 

OV^7:^ m2CDMra^l^Ml 1 ZtLXT^ V^vmmm^mmi fim<Dm^lZ 
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, ^ T i 7b^^5&<S^Mll3 0 0 nm$:fi&|^bfe„ 

^bT, r®^»MlCA°^-n>t5r$:SgbTy^^y ^vx^ 2 5 0 ii^imbiB^ 

3 5 1, 3 5 2 ^m^l^t^. 
[0 0 8 1] 

■€LT, ii3(5[)MrMi^iii 1 s^r^vjvmmr'^^xj^^-t^. :^mmm 

o 

[0 0 8 2] 

l±, ^-r I TOI^^ 1 0 0 nm<3Dj?$lc::<.A'y ^ U ^^'^-e^boT^Mb, r4x 
§:A^-->^Jf-r<5r illCck U, 2 6 01:-^$tl-51f*«@?:?^^b^o *^IC 
3 5 ot:©**#H^tfilcfev>T, l^ra(OM^S&^fv^, ^#^M*®XP(5 

[0 0 8 3] 

m 1 icfevMTtt, ^-r)\,>f- Ymm.^Mt^mm.^ h u ^ t f t 

[0 0 8 4] 

S6 (A) ;&.tJf0 6 (B) l*Sl (Z)±®HlC=m^-rSST'fey, S6 ( 
A) S.t)^06 (B) ^C^V^T, ,^,^X-X' T'^^ b fegPtS^A'^S 1 ®®*V h U 
^xtlll^g|$©Jl|f®#3tlcffi^b, *^Y-Y' T^»Tb;feBP:$>*^EIi ©CMOS 
ISl^^©l^®^7ttC^g^-r-5. 06 (A) JC^SVNT, 2 10tt?SffiM> 2 2 0li 
2 3 0 E \%>f- VMU. 2 4 0 2 4 1 1* F l^-T >m^, 2 5 

Oli^^^y 2 6 0 liS^m^-efe-So 06 (B) IC^VAT, 3 0 0, 

3 10l±?S'ffi®, 3 3 0, 3 3 5ld:>^f- hSB^, 3 4 1, 3 4 2ay-xm^, 
3 4 3 l± FU'^ 3 5 1, 3 5 2 liy-X@B^'e^So 

[0 0 8 5] 
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[0 0 8 6] 

mMmiiimmx$>^<^x. mm:}^.(DmzMBi^xmm-t^o 

[0 0 8 7] 

= mm<D'^mi\:^m^-t^mm^mt.vxit. Ni, Fe. co, pt, cu, 

[0 0 8 8] 
[0 0 8 9] 

mm-r^^tii'^x^^o zkdp^. mm^m^^^i^mtm^x^^). mm^m<Dm 
mm^fj'^^MfX^h iL\^o .^.xmmx^^. ±mm.t. Lxit^m^^m^^^t*"^ 
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X^it. ^^:&^S:fflVN, l — lOOOppm. ^f^b<lil 0~100ppm ( 

^¥^M^mmzi5ii^m^<D-V^JVmmitl X l O^^—l X l O diatoms /c 
[0 0 9 0] 

'^^^mm^n^o \^'-^-%oymm\zj^7Lxmummi^^:sM^M^x^ 

[0 0 9 1] 
[0 0 9 2] 

[0 0 9 3] 

mmmLf^. ^z>-t^z}iiz^^x^mi^mtmmmii(D^^^m^r^^<Dii-r 

[0 0 9 4] 
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[0 0 9 5] 
[0 0 9 6] 

[0 0 9 7] 

*^jfeMT'«, mm^^^-'^^y hfjmn intern KD^f^m 
(Du^:ff7.^m^'\ ^®?g-^jt?: 0 — 5 0%, r.:ixits o%t.vx. mit^m 

[0 0 9 8] 

r^Jclc. izM,iz^.ti^^iitj^<. m^^i/Vny^~^v hi)^m^tir^m2(D 
[0 0 9 9] 

rjJclc, :^^ic^>ti€>3h^<. ««$:^i6:&^^?->!f^)/ h;?)^|gl-:te5tifcm3«) 
2 1 ^C^V^T, fSI^JBE:dS: 0. 6 P a ^^{/j^^fCliOg h 

AT(Dm^iS7.^m^^. -e^M-^Jt?: 2 0 — 8 0%, rZLT'liS 0%^l LT> ^ 

[0 10 0] 
[0 10 1] 

M s:M^>fb $ ^xm^''^^mwm^m^-t:b . 

[0102] 



ffiiE#¥ 11-3063927 



#^ 10—297359 



[0 10 3] 

-5ri:t)T'^s= :^mmmx'it. mmm 1 tmtjt^m^:^(DT FT (i^hj^^-h 

[0104] 

mi (A) JCfeVAT, bOOltm^. 5 0 1 (T a) Hm^t^y^ 

)v (TaN) n^mmi^r^^-hmmx:^^. mxitmmt(Dr^&), rm 

[0 10 5] 
[0 10 6] 

^MS^M 5 0 5 & A° >y ^ y > ^^mz J: U L, $ ^ ic ^ (Z) Jtic^^fbiim]^ 

3b^^;&Si|iei^M5 0 3 SrJ^^Lfe. (07(A)) 
[0 10 7] 

^^C^^7:^ ?^^M5 0 3 $::^bT v~^~%^fz.\XMmzii U ^^'f^:$:^?^V^, 
M^'ffi^^^|tM5 0 6 (Sf7 (B) ) 

[0 10 8] 

^k\^x. \yV:k h vx^ 5 0 7 ^m^^xm.Wi^mm.ti^^fA^'^y^^ 5 o s^m 

fi^-tSo (07 (C) ) 
[0 10 9] • 

rk^^xiyVx h-^:^^ 5 0 7 Srl^^Lfe^, ^M%0»5:^?^Va, ^M^^fl 
igc5 0 9, 5 1 0 iim^-t^o (07 (D) ) 
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• [0 110] 

5 2 1, 5 3 2 , 5 3 3 ^rJ^j^-f-So (M 8 (A)) 
[0 111] 

[0 112] 

5 3 3 $:?^fife-r^o (ms (B) ) 
[0 113] 

(C) ) 

[0 114] 

[0 115] 
[0 116] 

^y^mm). s 0 h u ^ ^ms^. 8 0 2it±^mmmm^, a 03 

■9— ^^yh), 8 2 0ttnt;.v^^iamT'^^o UVy ^m^8 2 O tLXlt. D 

mm^nom^^mm.^^:iiiii^x^^. ^m. mm±izic^y^^m-fx. 
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[0 117] 

[0 118] 

[0 119] 
[0 12 0] 

^±{c^«'ft:$4xfcR I sc^n-fe^yif, AS I c >^n-fe^yif^cDv-r ^ n >''n 

[0121] 
[0 12 2] 
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[0 12 3] 

[0 12 4] 

010 (A) \tm^m^X^^). ^#:2 0 0 1, ^|^m^§P2 0 0 2, W^A 
:^^2 0 0 3, mmmmZOOA. ^f^^^ 2 O O 5, T>7-f-2 0 0 6T^ 
*®#§^S:W^m:d^2 0 0 2, W^A*gP2 0 0 3, *^^g2 

[0 12 5] 

HIO (B) lt\::^:t^:f.^Xtb^). 2 1 0 1 , ^^^fi2 10 2. 
AtsnZ 1 0 3, mif^:^>(v^2 1 04, A^y5^y-2 1 0 5, S#g|52 1 0 6 
T'«^$tlS„ ^M^^$:^^^S2 1 0 2, ^^A*aP2 1 0 3^^®ffi©^ 

[0 12 6] 

aio (c) tt^A>r;i/3>tf^-^ (^-fcf;!/!:^!^^-^) T'$,y, 

2201, :^^^g|J2 2 0 2, ^M2 2 0 3, ^f^X^ 5^ 2 2 0 4 , 
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